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ADDENDUM | 
At end of section 2 add new section as follows :— 


2A. Policy for operations and Training 


Experience has shown that where all round defence is required 
it is essential that the weapons should move round the man, 
(as with the hosepipe method), and not the man round the gun 
(as with the A.A.L.M.G. mounting), The hosepipe method has . 
the further advantage that the protective trench required to 
protect the firer can be of much smaller dimensions than that 


Tequired to accommodate the firer with the A.A.L.M.G. 


mounting. 

Therefore, where sufficient tracer is available for training, the 
policy will be that the hosepipe method will be used, both during 
training and operations, by all L.M.G. personnel other than those - 
of anti-aircraft sub-units. Where tracer is not available tor 
training, the method of firing the L.M.G. from the shoulder will 


_ be used. 


ts 


. Page 4, line 2.—For ~ battalion ” substitute “ unit 


The hosepipe method of firing cannot apply to A.A. sub-units 
equipped with twin Brens or 20 mm. anti-aircraft guns for two 
reasons »— 


i. The weapons are too heavy and cumbersome for the hosepipe 
method. 


ui. Anti-aircraft sub-units will normally be laid out to cover 
definite approaches o# a small ayc, for which only limited 
movement round the gun by the firer is necessary. Ihe 
limited movement then required will not be a severe handicap 
to the firer. ' 


Personnel of anti-aircraft sub-units will therefore be trained in 
the use of the cartwheel sight. 


CORRIGINDA 


i 


Page 3, line 1.—Aftey “ Platoons ” insevyi ~ and similar sub- 


units ”’. 
Page 3, last line.—A fier “ company ” inseri ‘“‘ and similar sub- 
TTA 


A 


4. Page 4, sec. 4, line 13.—After “ platoon “ imsert “or similar sub= 


Wit. 


. Page 8.—Delete last sentence in note. 











PART I | 
_ANTI-AIRCRAFT DEFENCE—GENERAL | 


1. Introductory 


1, [he principles of protection against aircraft are contained 
'in Field Service Regulations, Volume II, 1935, Section 38, 
and Infantry Training, 1937, Section 55, as brought up to 
date from time to time in Army Training Memoranda. — 


2.50 far as troops are concerned, probably the most 
vulnerable target that presents itself to aircraft is that of a 
column on the line of march, but all conditions must receive 
due consideration. 


3. Instructions in this pamphlet are concerned only with 
low flying attacks or dive bombing attacks within 2,000 feet 
or 600 yards (ground range). These attacks will be made 
at high speed and will be quickly over, allowing only three 
to four seconds during which effective fire is possible. These 
attacks may be repeated at frequent intervals, and may be 
made either individually by aircraft flying along a column and 


diving in quick succession, or by a simultaneous converging — 


attack by several aircraft from different directions. The 
dive bomber peels off at altitudes out of small. arms range 
and dives on its target at an angle of approximately 80 
degrees ; after release of its bomb(s) it flattens out, generally 
within range of small arms fire, and thence either flies away 
close to the ground or climbs rapidly out of range. 

Against undisciplined or demoralized troops air attacks 
may have a decisive effect. It is of the utmost importance 
therefore that all ranks should be trained to withstand the 
noise of air attack and should be imbued with the necessity 
of hitting back as hard as possible. In this way very con- 
siderable damage will be done to enemy aircraft, making such 
attacks too costly for him, and in addition it ensures that the 
morale of our troops is kept up. Troops must not expect that 
the aircraft when hit will crash immediately. If it remains in 
the air for only 30 seconds it will fly two or three miles. 
Personnel therefore must not lose heart if the accuracy of 
their fire does not bring immediate results. 


4. This pamphlet sets forth the main principles of small 
arms anti-aircrait defence and gives the details of the various 
lessons to be taught. It is emphasized that the contents and 
sequence of the lessons are primarily for recruits, and are 
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based in the first place on the rifle. In units, the small arms 
anti-aircraft defence will largely be based on the L.M.G. and 


the instruction given must be varied accordingly. 
) | | a 


2. Principles of small arms defence 


The following are the main principles which must be under- 


stood and adhered to :— 


i. There must be a system whereby warning of the 
~ approach of hostile aircraft is conveyed to troops 
(see Section 4 below). | 

ii. The maximum fire of all available small arms weapons 
will immediately be brought to bear on the attacking 
aircraft, provided that they are within range, 
unless, for purposes of concealment, specific orders 
to hold fire have been issued’ previously. 

iii. Subject to ii. above, units of all arms will present to 
attacking aircraft the least favourable target, 
according to the situation in which they find them- 
selves. Whenever there is time slit trenches or 

weapon pits should ALWAYS be dug and alternative 
positions added if the position is to be occupied for 
amy period. The utmost care should be taken in the 
camouflage of these weapon pits, | 

iv. If movement in M.T. is unavoidably stopped, 1t must 
be continued at the earliest moment. 

v. When: troops are on foot, the fire of all available 
..M.Gs. and rifles will be used. 

vi. In bivouacs, billets, or when otherwise halted, L.M.Gs., 
suitably sited and concealed, should form the main 
small arms defence. Concealment from view is of 
the utmost importance, and a 360 degree are of 
fire may have to be sacrificed in favour of conceal- 
ment. | if 

vii. To be effective, fire must be controlled. 

‘viii. Speed in opening fire is essential. This requires 
strict fire discipline training as well as early recog- 
nition. 

3. Protection 


-Every. commander is responsible for the protection of his 
command against surprise, and for concealing his dispositions 


- from enemy troops and aircraft. 


i. On the move.—With troops on the march, or in M.1I., 
the time and ground factors will preclude, as a normal pro- 
cedure, the possibility of advance across country, and, except 
in small columns, of large spaces between units and sub-units. 
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Platoons will normally move with sections staggered on 
either side of the road. Irrespective of light anti-aircraft 
protection, columns must be protected by L.M.Gs. mounted 
on Motley and other mountings moving within the column 
itself. | 

On the march, units must protect themselves with all their 
available small arms weapons. _ 

since there will not be time to issue orders for opening 
of fire through the usual chain of command, responsibility 
must be delegated. Dispersion to the sides of the road or to 
whatever cover may be immediately available must be 
immediate down to the fire unit (the section), or to groups 
of a few men in the case of heavy air attack. No matter to 
what extent dispersion has taken place, fire musi always be 
conivolled, and under no circumstances must it be allowed to 
become indiscriminate, 

Men will march with magazines charged with ten rounds, 
L.M.Gs. will have magazines on ; sights will be set at 500 yards. 

ii. When halted—The fire of the L.M.Gs. is the most 
economical form of protection. Unless there are obvious 
lines of approach for attacking aircraft, it should be organized 
in the form of area defence, the guns being sited not less than 
500 yards or more than 800 yards apart at the corners of a 
series of triangles, so disposed as:to cover the area to be 
protected. It is obviously an advantage to site guns in such 
a Way as to produce a greater volume of fire in the more 
likely lines of approach of enemy aircraft. One or more 
alternative weapon pits should be constructed at the earliest 
opportunity, and the gun position moved irequently during 
any lulls in the attack. Dummy weapon pits, visible to the 
enemy, but not blatantly so, should be built to draw his fire. 

All guns must have protection and concealment so far as 
time and facilities allow ; the confidence of the firer is thereby 
enormously increased. . 

Protection can be afforded by digging slit trenches and 
weapon pits as small as is practicable, or by making use of 
natural features ; concealment is best gained by making the 
utmost use of natural features, such as bushes, or of shade. 

The vital importance of withholding the opening of fire 
until the arycvafi is well within vange must be stressed upon all 
YARNS, 


When troops are concealed, definite orders must be issued ~ 


if the L.M.Gs, are NOT to open fire against hostile aircraft ; 
the opening of fire may betray to the hostile observer the fact 
that the area is occupied. 

During short halts, A.A. L.M.Gs. will be dispersed under 
company arrangements. During long halts, or in camp, 
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billets, or bivouacs, the anti-aircraft defence will be co- 
ordinated under brigade and battalion arrangements in order 
to ensure that the maximum fire can be opened along the 
more likely lines of approach of attacking enemy aircraft. 

4. Warning and air sentries | 

The efficiency of the defence will depend firstly on the speed 
at which warning of the attack can be conveyed to subordinate 
commanders ; secondly, on-the quickness with which warning 
can be followed by executive orders for movement or fire, 
and lastly on the skill, steadiness, and fire discipline of the 
troops. 

In nearly all attacks there will not be more than a few - 
seconds warning, even with quick, well trained air sentries. 
I'hese few seconds will be valuable with well trained and 
disciplined troops. / 

Lhe number of air sentries to be detailed must depend on 
circumstances, but should not be less than one per platoon 
on the march, and one for each gun at the halt. The direction 
and area in which each sentry is to watch must be carefully 
co-ordinated. 

The work is exhausting and entails considerable strain on 

the eyes. Constant reliefs will, thercfore, be essential. 
_ Sentries must be taught to listen for the sound of approach- 
ing aircraft and to watch the likely lines of approach which 
hostile aircraft may use in order to obtain surprise, e.g. out 
of the sun, from over low hills, woods, or from out of clouds. 

“entries must have experience in the recognition of aircralt, 
but if in doubt as to whether an approaching aircraft is hostile. 
it is better to give the warning in order that all ranks may 
be ready to engage as soon as identification is assured. 

Details of warning signals are given in Lesson 10. 

9. Ransins 

Small arms fire may be taken as effective up to 2,000 feet. 
While it may be taken as a rough guide that at this range 
an aeropiane is almost a silhotiette and that within this range 
details will become apparent, practical experience is the only 
sure guide. Until this experience is gained the Murray range- - 
finder (1 per section, or A.A. L..M.G.) gives a guide as to 
whether the aircraft is in range. 

With a little experience it is comparatively easy to decide 
whether an aircraft is within range or not; nevertheless it 
iS a common error to Open fre at targets which are out of 
range. This is merely waste ‘of ammunition and must be 
suarded against. : 

Training should be carried out with the co-operation of 
aircrait when available, by demonstration flights arranged 
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at a height of 2,000 feet, and at distances over and within ‘that 


range. Full use will be made of opportunities of ranging on 
aeroplanes during training. 


6. Recognition 


It is a principle that every hostile aircraft must be engaged 
with small arms fire if it is within range and if it is recognized 
as hostile, unless concealment is of primary consideration. 

The whole problem is the instant identification of friend 
from foe in such time that fire may be opened while the 
aircraft offers the most favourable target. The committing 
of a hostile act, such as dropping a bomb, gives certain 
identification but may be too late for the aircraft to be 
engaged while it presents a good target. Hostile markings 
are also a sure guide, but they are visible only when an aero- 
plane 1s crossing or overhead : this may be too late for success- 
ful engagement. 

it is essential, therefore, for all ranks to receive thorough 
training in récognition by silhouette, and every opportunity 
and encouvagement must be given for constant practice on 
aircrait, Unless certain that an aircraft is friendly, L.M.Gs., 
etc., should be trained on it ready to open fire instantly 
should it be recognized as hostile. The whole question of 


recognition is treated separately in Part II of this pamphlet. | 


7. Considerations in training 


1. Sub-units whose primary role is A.A. defence, such as 
the A.A. platoon of infantry battalions, are being equipped 
with a special sight for engaging aircraft, and the training of 
personnel in its use is dealt with in a separate pamphlet (to 
be issued shortly). 


Part I of this pamphlet is concerned with the training of © 


_Tiflemen and light machine gunners in the normal sections— 
in the case of the light machine gunners, both with and 
without the use of tracer ammunition. Riflemen and light 
machine gunners will receive basic training on identical 
lines. 

It is not practicable to provide the ordinary man in the 
ranks with any form of anti-aircraft sight or other mechanical 
aid for either the rifle or the L.M.G. Extreme accuracy of 
fire must, therefore, give way to quick retaliation and volume. 
Fstimation of range can be limited to a knowledge of when 
fire can be usefully opened. Training will, therefore, primarily 
be concentrated on obtaining :-— | | AN 

i, Speed in opening fire. The time available will depend 
on early warning and quick recognition of friend 
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from foe, Measures must be taken to ensure that 
all weapons are able to open fire in a few seconds. 
ii. Strict fire discipline, to ensure that fire is opened only 
when the target is in its easiest position. 
iii. The maximum volume of controlled fire, whether 
using tracer Or not. - | 
2. Practice firing with tracer may be carried out on anti- 
aircraft ranges, out to sea or on suitable areas of moorland 
where a 90 degree arc, with a radius of 3,500 yards, is available - 


as a danger area. | 


Two types of practice targets are suitable :-— 
ji. Sleeve targets towed by aircraft (rarely available). 
ii. Balloons filled with hydrogen. 

Every endeavour should be made to exercise in hosepipe 
firing those personnel who will use this method. Other 
personnel can be exercised on similar lines without tracer 
as per Lesson 7. | 
8. Type and choice of target 


L; Aircraft attacking will present three main types of anti-— 
aircrait target. 
i. The direct attacker, or zero approach angle. 
ii. The direct crosser, or very wide approach angle. 
iii. The attacker in between these two extremes, of 
narrow approach angle. | 


2. It will not always be possible to open fire on enemy 
aeroplanes at the mnmoment they present the easiest target. 
But for the reasons given below, attacking aifcrait should 
be engaged at the narrowest possible angle of approach +— 

i. The head-on shot is the easiest target. 
ii, An aeroplane is more vulnerable in front. 

iii. When tracer is used, the pilot may see the tracer 
coming up towards’ him. Even if this does not 
turn him away from his target, it will certainly 
distract him, possibly putting him off his course 
and causing him to miss his target. | | 
iv. Penetration is increased if the plane is flying into 

| rather than away irom the bullet. 


8. The wide angle of approach shot or direct crossing 

plane is not so satisfactory, because :— 
i, The wider the angle of deflection the greater the 
margin for error. If tracer is available, and being 
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used, the greater will be the difficulty of observing } 


fire correctly. 

4i. The largest part of the target with a crossing shot 
will consist of the fuselage which is the least vulner- 
able part of the aircrait. 


ie 


4. The “ going - away shot is the least satisiactory 


because :— 
i, All operational planes are now armoured against 
attack irom the rear. Gis 
ii, The penetrative power of a bullet fired at a receding 
plane is considerably reduced owing to the speed 
at which the plane 1s flying, 

From the above it is apparent that the majority of targets 
which should be engaged will be head-on or narrow angle of 
approach, and that in consequence training should largely 
De at these targets. 

9. The lead 


Since no mechanical aid is practicable it will be necessary ta 
assist the firers to aim sufficiently far in front of an aircrait 
(other than direct attackers) by means of a lead. in theory, 
the amount of lead required is infinitely variable, depending 
on the speed and angle of approach of the aircraft. In practice, 
however, as the lead is only a guide to ensure that men get 
well ahead of their target (the common fault is always to be 
behind), the leads used can be reduced to two for simplicity. 
Volume ot fire, therefore, must replace extreme accuracy. 
All ranks must receive instruction as to how they can recog- 
nize these leads in the sky. The swing of the weapon is ot 
the utmost importance, and it must be impressed on all 
troops that the movement of the rifle or L.M.G. must not be 
checked at the moment of pressing the trigger. The different 
types of target and lead therefore required are :— 


i. Direct attacker ... aa A No lead 
i. Direct crosser, i.e. when more than 
hali oi the fuselage is visible eo) bee Gea, 


iii, Narrow angle of approach, i.e. when 
the fuselage is foreshortened to halt | 
its leneth or Jess) (4. “ee i 67 ait lead. 


i 10. Hosepipe firing 

When tracer is available tiring from L.M.Gs. will be by the 
‘ hosepipe method.’ The gun is not fired from the shoulder, 
but from against the hip, in the standing position, and from 
between the thigh and the groin in the kneeling position. 
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The gun does not kick but tends to push the firer backwards. 
This tendency must be counteracted by adopting the correct 
positions. ; 

Fire is directed on to the target by the observation of tracer. 

Accurate shooting depends on three factors: correct lead 
and swing, and rapid corrections, if necessary, from observation 
of fire. 

The gun must be swung smoothly along the line of fight of 
the aircraft before the trigger is pressed, and the trigger must 
not be released until the aircraft is out of range, the magazine 
is empty, or the order to “ stop “ is given. ! 

The lead required depends on the speed of the aircrait and 
the angle of approach. It must be remembered that the natural 
tendency is to miss behind the target. | 

The application of fire is controlled by the observation of 
tracer: unless the aeroplane is approaching at the narrowest 
possible angle of approach, i.e. the head-on shot, the stream of 
bullets will be travelling at an angle to the course of the target 
and will appear to have a distinct lateral curve. The wider 
the angle of approach the more pronounced is the apparent | 
curve. The curve is purely an optical illusion and must be 
ignored. To ignore the curve the eye must be closely focused on 
the target and must not follow the flight of the ivacer. The tracer 
will then only be seen as it flashes by or into the target, and 
will be appreciated correctly. When firing against hostile 
aircraft a hit will be unmistakeable, as the tracer will either 
disappear or jump off at a tangent. In observing fire 1t must 
be remembered that there is an appreciable time between. 
the firing of the gun and the arrival of the bullet at the target. 
This fact must be remembered when correcting elevation oF 
rate of swing. The first essential is to gain corréct elevation ; 
antibthis is done it is difficult to get correct deflection. When 
foading magazines with tracer ammunition the normal pro- 
portion is one round of tracer to three rounds ot Mark VU, 
ie. one in four. Effective results can be obtained with a 
proportion of up to ohe in seven. | 
' The first round out of tHe gun must be tracer; the last 
seven rounds to come out, i.e. the first seven to be filled into 
the magazine, should be all Mark VII, The magazine will 
be empty before application by observation of fire of these 
last rounds can be made. | | 

Note._—Although hosepipe depends on the observation of 
tracer for its effect, yet it is possible, with particularly well- 
trained troops who have an instinctive eel of their guns, when 
firing at narrow angle of approach ¢argets, to fire effectively 
from ‘‘ hosepipe positions "’ without tracer. [his method of 
engaging targets will be abnormal. | 
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li. Training apparatus 


Officers responsible for training should study . carefully 
Appendix I, page 26, which gives in detai! the methods of 
preparing and setting up all of the apparatus required for teaching 


lessons in anti-aircraft training. Should the apparatus not be — 


available, improvisation should be the aim. 

The spotlight projector should be looked upon as one of the 
most valuable means of teaching the soldier to aim and fire 
quickly at aircraft, and use of it should be made throughout 
the soldier's service. The projector is intended to provide an 
instructor with a means of checking correctness of aim, judgment 
oi deflection and swing. The light takes the place of the bullet, 
thus adding interest and allowing the individual to see the 
results of his fire. In particular with the L.M.G., the light must 
oe regarded as taking the place of the tracer ammunition, and 
so providing valuable training in firing by the hosepipe method. _ 

When units are not exercised in anti-aircraft training with 
the rifle and are being taught the L.M.G,. only, the relevant 
portions of Lessons 1, 2, and 4 must be given before com- 
mencing Lessons 7, 8, 9, and 10. 


LESSON 1.—ANTI-AIRCRAFT DEFENCE . 


This lesson will be given in the form of two or three lectures 
and demonstrations, whenever possible illustrated by dia- 
srams. he basis of these lectures and demonstrations will 
be a summary of Sections 1 to 10: the hosepipe method 
being fully explained. | 
Precis of lectures :— 

1. Introductory. 

2. Principles of small arms defence. 


8. Protection and defence against ait attack on the move 
and when halted. 


4, Warning and air sentries. 
$5. Ranging. 

G. Recognition. 

7. Considerations in training. 
8. Type and choice of targets. 
9. The leads. hs 

10. Hosepipe firing. 
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LESSON 2-—DIRECT ATTACKER (RIFLE) 


| Instvuctor's Notes 
Siores — ‘a 
Diagrams of diving and chimbing aeroplanes fixed along 
the top of all four walls of the barrack room or place o 
parade, in such a way as to allow of the 25 degrees safety 


angle, 
Squad in two vanks, 10 yards ov less from the diagrams. 
Ordev: “‘ Sitandine ’—" Charge magazines ’—" 500° -— 


*t Resi.” 





Point oF Alin Divine. 
Fieure 1. | 


1. i. Explain that, owing to the high speed of modern air- 


- craft, it is essential that fire should be delivered quickly and 


with reasonable accuracy. This lesson deals with the method 
of firing at diving and climbing aeroplanes, There are two 
rules of aiming (see Figure 1) :— 

(a) Sights set at “ 500.” 

(6) Align the sights on the centre of the aeroplane. 

ii: Demonstrate from the standing position :-— | 
Aircralt action. | 
Aircraft front. 
Biring. 
Stop. 
Charge magazines. 
2. Explain and demonstrate with squad imitating «— 

i. Aircraft action.—On the order “ Aircraft action” 
adopt the standing load position with the muzzle of 
the rifle as vertical as possible and load, leaving th 
safety catch forward. ul a 

ii, Practise squad. 
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FIGURE 2. 


satety..—Care must be taken when engaging low 
fying aircraft that the rifle is not fired so low as to 
endanger our own troops. A useful guide is that the 
upper part of the left arm must be parallel with the 
sround (see Figure 2), 


iv. Practise squad. 


5. Quick aiming and turning .— 


1. Explain that, owing to aircraft being within range for 
such a short period, it is essential that all movements, such 
as coming into the aiming position and changing direction, 





1? 


dood 


firing the first shot within two seconds should be the aim. 
ii, Explain and demonstrate with detail :-— 


to the loading position. 
ili, Practise squad. 


4, Piring. 


53 


command “ Stop : 
mediately ordered, the man, without applying the safety catch, 


to fire as before. When the safety angle cannot be maintained, 


if necessary. The safety catch will not be applied until the 
attack is over and the order “‘ Charge magazines “ is given. 
ii, Practise squad. 


LESSON 3.—DIRECT ATTACKER (RIFLE— 
SPOTLIGHT) 
Instvuctov's Notes 
Stoves .— ) | 
Diagrams of diving and cimbing aevoplanes‘as in Lesson 2. 


| and tvansfoymer. (See page 33.) | 

. Aiming vest placed in the centye of the room, in ovdey that 
| diagvams. ave on ali sides and approximately ai equai 
distances from the atming vest. 


Forms ov chaiys as vequired. | 
As hyroficiency increases, this lesson can be repeated with 
vespivators, 


{. Practise each man in firing—by word of command (men 
should stand close to the aiming rest) :-— 

‘Without dummies’; “ Standing ’—" Charge maga- 
zines ’’——‘* 500 ’’-——"* Rest ’—" Aircraft action “—" Air- 
craft front’’—‘* Rapid fire ”’—“ Stop ’’——"" Aircrait about - 
—‘* Rapid fire ’—‘‘ Stop 7’-— Rest.” Sunes ole id 

On the order “ Rest,’’ men will lower the rifle gently to 
the ground in order not to disturb the focus and regis- 
tration of the projector. ¥ BN 





should be carried out with the utmost speed. A standard of 


On the order ‘“ Aircraft front,” raise the rifle quickly 
to the aiming position, take first pressure and aim. Ona 
new direction being ordered, turn quickly, pivoting on the 
right leg, in the direction named and aim. Finally, return 


i. Explain that fire against aircraft will always be at the 
rapid rate. Before a new target or direction is ordered, the 
will be given. If a new direction is im- 
will turn quickly and, on the command “ Rapid fire’, continue 


men will adopt the loading position and load a further charge 


One rifle fitted with a spotlight projector apparatus with flex 
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Repeat the above as necessary, using targets in all 


directions, i.e. right, left, front, and about, until the men 


develop quickness in firing and turning. Each man 
should be given not more than two directions before the 
order “ kest.”’ 


2, Repeat, using dummies. 


LESSON 4.—THE LEAD (RIFLE) | 


lunstrvuctor’'s Notes 
Stoves.— 


Model aevoplane with pole and stand filted with movable 
arm, rectangle, and line-of-flight vod (see Figure 12). Set 
“Up with a sky background, 


12 degrees displayed in barracks at 10 yards, 30 es and 
100 yards, 


Lhe model aeroplane will be set up as a divect crossing tine 
with the veciangle a 12 degrees lead in front. Distance 
from the centre of the stand to the centre of the aiming rest 
—nine yards. 


Place rifies on the aiming vests. 


lt ne be convenient, on OCCASIONS, to combine Lessons 4 
and 39 into one lesson. 


1, Explain that it was necessary to aim off a “‘ lead ”’ in 
tront of moving targets on the ground (Rifle—Lesson 12), 
and that the same principle will apply in aiming and firing 
at aircrait crossing the front. A lead will therefore always be 
maintained in front of all crossing targets, with the narrow 


angle approach six degrees or the half lead, and with the - 


wide angle of approach 12 degrees or the lead. The two 
rules of aiming at crossing aeroplanes are :— 


i, Sights set at 500 yards. 


il. Direct the rifle the required lead in front of the 
aeroplane and in the direction of its flight. Maintain 
the lead by swinging with the aeroplane, and fire 
without checking the swing. 


Question squad on the method of measuring degrees 
tau ae in application of fire (Lesson 6), and explain that each 
man must measure for himself what part of his left hand when 
at arm’s length will give 12 degrees from the nose of the aero- 


plane to the centre of the rectangle (see Figure 3). The parts 
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of the hand which give this measurement at 10 yards will 
also give 12 degrees at any range. 

ii. Practise squad at 10 yards measuring the lead in the 
aircraft action position with the left arm extended. 

3, Lower the rectangle. Practise squad aiming off six degrees 


and 12 degrees, with and without the aid of the hand. Check 
by the rectangle. 


4. i, Explain that allranks should practise the leads against 


a sky background’ and on clouds until the measurement 


becomes instinctive. 





}Left arm at 
f Full extent. 


/40* from Stand 
, and Model. 


FIGURE 3. 


ii. Practise squad in estimating the lead and half lead at 
distances of 30 yards and 100 yards which have been previously 
measured and marked out, and provide a sky background. 
(See Appendix I, Figures, 9, 10, 11.) 


5. Practise squad at ranges up to 600 yards in estimating 
the lead and half lead. os 








IS 





CROSSING AEROPLANE (RIFLE) 
Let Instyvuctor's Notes 
Stores,— 
Modet aevoplane with pole-—The model to be carvied by 
a fatigueman at a brisk pace on the front and flanks of 
the squad at not more than six yards’ distance. 
squad in two vanks. | 


LESSON 5. 


Order: “ Standing ’’—" Charge magazines,” ‘ 500,” “‘ Rest.’’ 


I. 1. Explain that the lesson teaches the use of the ‘‘ lead ”’ 
at crossing aeroplanes. Question squad on the two rules of 
aiming, and emphasize the continuance of the swing at the 
moment of firing. The feet may be moved to suit the swing, 
but the direction will not be changed. | 

ii. Explain and demonstrate with squad standing behind 
the instructor watching the swing of the rifle—‘' Aircraft 
action ‘’—-‘‘ Aircraft front ’’—“‘ Rapid fire ’’—‘‘ Stop ’’— 
‘ Charge magazines,” 


2. Quickenins. 


i, Explain that, on the order “ Aircraft action ’’—‘ Air- 
craft right” ( about,” etc.), men will turn quickly in the 
direction named, aim the rifle the ‘‘ lead ”’ in front of the 
aeroplane, take the first pressure, and swing along the line 
of flight. | 

ii, Practise changing direction, quick aiming and Swing. 
Commands: “ Aircraft action ’’—“* Aircraft front ’’—‘‘ Rest.’’ 
Order fatigueman to carry the model in a new direction, then 
order © Aircraft action ‘’—“* Aircraft right ’’ (or according to 
new direction). 





3. Practise squad firing (in two ranks not more than six 
yards from the model) by word of command. 


A] 





LESSON 6.—CROSSING AEROPLANE (RIFLE— 
SPOTLIGHT) 
Instructor's Notes 

Stores.— 


A vifle fitied with a spotlight projector. Model aeroplane. 
Aiming vest ten yards from the centre of the run of the 
moving aevoplane. (See pages 37, 38, and 39.) ~ 

An assistant to work the model aeroplane. 


1. i. Explain that the lesson gives further practice in 
instinctively judging the “ lead,’’ aiming and firing at crossing 
aeroplanes. : eeiambes« Vacited 
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ii, Practise each man in judging the “lead” irom a 
«€ , stationary aeroplane by ordering the man to aim at a point 
“™ ~~ ~which he estimates to be 12 degrees in front of the aeroplane 
and say “‘ On”’ (see Note below). Then press the switeh and 
check by means of the position of the spot of light in relation 
to the nose of the aeroplane. Disturb the rifle after each aim. 


2. Aiming and swing.— 


Remove rifle from the aiming rest. Each man will be ordered 
to judge his lead, aim, and swing in the direction of flight. 
Press switch at intervals. At the conclusion ofthe run discuss 
the “ lead *’ and “ swing.” | | . 


Order: ‘“ Without dummies ’’—"‘ Standing ’’—'‘ Charge _ 
magazines ’’ — ‘“‘ 500’? —‘“* Rest’? —“ Aircraft action ” — 
‘“ Aircraft front.” (On the command “ Aircraft front,” the 
aeroplane will start to move.) 





3. Firings .— 

“ Without dummies ’’—" Standing "’—" Charge magazines ” 
—‘* 500 ’’—"' Rest ’’—" Aircraft action ““—"Aircraft front "’"— 
“ Rapid fire.” 


af 


During firing, stand behind the firer and watch the spot of 
light in relation to the aeroplane. At the conclusion of firing 
discuss the lead and swing. | 


Note,—Practice in judging the half lead may be given by the 
instructor positioning the firer near one end of the run of 
the model aeroplane. The first half of the run only being 
used. 


LESSON 7.—ANTI-AIRCRAFT HANDLING 
(L.M.G.) 


Instvuctor’s Notes 
Stoves .—— . 
Gun, magazines and dummies, magazine box, model 
aevoplane on pole set up as direct attacker. A fatigue- 
man to carry the model as vequired. 


1. Explain: 1. The gun will always be ready for action 
against aircraft in a position which atfiords a field of fire over as 
wide an expanse of sky as possible,-at the same time allowing 
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it to be protected and concealed. It is often impossible to _ 


obtain an all-round view of the sky and maintain concealment. 


The siting of the guns in an area ‘(see Section 3, 11., page 3) 
must, therefore, be co-ordinated under unit arrangements in 
order that each can watch a portion of the sky, When cover 
is inadequate, camouflage should be used. 


ii. The team required to operate the gun in action against 
aircraft will consist of four, though three is often sufficient. 
Their duties will be as follows :— 


Section commander.—sSelect the position for the gun 
in accordance with the plan. Durect and control the fire. 





ue Le , = (ety 
Lins 


Ws 


FIGURE 4.—Hosepipe—kneeling from the thigh. 


In normal circumstances, control will be by word of com- 
mand and signals (see Lesson 10). 


No. 1.—Fire and maintain the gun in action; and, if 
operating alone, as when the gun is mounted on a vehicle, 
select a suitable target and control his own fire. 


No. 2. 





Assist No. 1 to change magazines. 


No. 3.—Keep magazines filled and supplied to the gun. 
The other members of the section may be used for protective 
duties and replenishment of ammunition. 





18 


iii, The magazines of those guns allotted to a unit primarily 
for anti-aircraft defence (i.e. the A.A. platoon of H.Q. com- 
pany) will be filled in the proportion of one tracer to three 


Mark VII, but when tracer is short one in seven may be used 


with effect. The last seven rounds to come out of the magazine, 
should be all Mark VII. 


iv. [There are two main “ hosepipe”’ positions from which 
the gun can be fired, and two alternative positions when 
hosepipe is impracticable if no Motley or similar mounting is 
available. 


Hosepipe. 


(a) Kneeling from the thigh. This is the most suitable 
position (see Figure 4). 


(6) Standing from the waist (see Figure $). 





FIGURE 5.—Hosepipe—Standing from the waist. 
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N at hosepipe. 


(c) Standing or kneeling (firing from the shoulder when no 
tracer is available and provided the soldier is of 
good physique). These are suitable when firing 
‘303-inch Mark VII, as the initial lead and elevation 
can be obtained by the use of the sights. Company 
guns can quickly engage ground targets from these 
pasitions, and vice versa (see Figures 6 and 7). 
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Figure 6.—Firing from the shoulder—standing. 
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v. Explain briefly hosepipe fire. When firing tracer the 


sights are not used, but fire is directed by watching the 


tracer at or near the target and applied accordingly. It is 


important to focus the target and not to watch the whole 


stream of tracer through the air. 


vi. Care must be taken when engaging low-flying aircraft 
that the gun is not fired so low as to endanger our own troops. 


peel 











de 7p 
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PiGcure 7/7,—Firing from the shoulder—kneeling. 


Z. i. Instructor, acting as section commander :— 
Selects a suitable position for the gun (stressing cover). 


Points out the arc of fire and position of other guns in the 
area. 

Explains the gun will always be loaded, sights set at 
“ 500,” and carrying handle clamped to the gun ready 
for action, magazines close to the gun. 


Orders Nos. 1 and 2 to get the gun ready for action. 
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3. Explain and demonstrate (using one of squad as 


No. » 2) :— 


i. Aircraft action.—No. | will put the change lever to 
automatic and adopt either (a) kneeling position, 
with the butt resting on the thigh, right knee turned 
well out, the left hand holding the carrying handle, 
and with folded bipod legs or the left bipod leg hang- 
ing down, whichever suits the particular firer best (see 
Figure 4) or (b) standing position, from the waist, the 
gun being held close to the side, with the butt in 
whichever position is most convenient to the indi- 
vidual firer, i.e., resting in front of the right hip, 
behind the right hip or under the arm pit, left hand 
as for kneeling position. The body must be firmly 
balanced with the left foot well in advance of the 
right, weight of the body well forward on the left 
foot (see Figure 5). No. 2 will take up a position 
close behind No. 1 1n either position, ready to change 
magazines when ordered. Cover is as paella for 
No. 2 as for No. 1. 


ii, Aircraft front, etc.—Turn <iepae in the required 
direction. If the shoulder position 1s to be used, raise 
the butt and hold it firmly in the shoulder with the 
left hand, pushing the right shoulder forward into 
the butt. The position of the body is as when firing 
from the waist (see Figures 6 and 7). 


(Rules of aiming when engaging aircraft from this 
position, i.e., without tracer, must be applied as for 
the rifle.) | 

iii, Rapid fire.—Press the trigger and keep it pressed until 
the magazine is empty or “ Stop’ is ordered. It is 
important to fire in a long continuous burst. Apply 
the hosepipe method if using tracer. 


iv. Assistance by No. 2 in changing masazines.— 
No. 1 cocks gun, removes magazine while No. 2 
places a full magazine on the gun. 


v. Step.—lIf this order is not followed by a new direction 
immediately, place the gun on the ground and change 
magazine, if necessary. Put change lever to 
i sate.” 


4, Practise squad in all positions at direct alas. and 
at crossing planes by word of command and signal (see 
Lesson 10). 





‘ 











_ with the L.M.G. by the hosepipe method. 
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LESSON 8.—DIRECT ATTACKER (L.M.G.—SPOT- 
LIGHT) 


Instructor's Notes 


i. Gun fitted with spotlight projector, magazines. Diagrams 
of diving and climbing aeroplanes pasted on ali four walls 
of the barrack voom ov place of parade. 

ii. Gun should not be move than 10 yards from all diagrams, 
af possible. 


iii. The projector will be fosiseH and vegistered before the 
lesson (see Appendix I). Any suitable rest, such as an aiming 
yest, may. be used for focusing. In order not to disturb the 
vegistyation, the working parts of the hght machine gun will 
be left forward throughout the lessons. 

iv. (his lesson is intended to give training in hosepipe firing, 
é.g. using tyvacey. It may also be used to give training to gunners 
who will not have tracer, but in such event the gun should be 
fived from the shoulder and the sights used, Rules for aiming as 
ae the vufle. 


Explain that the lesson deals primarily with firing at 
eee aircrait, and is also applicable to climbing aircraft, 
Question squad on 
the hosepipe method and on the firing positions. 


24. Explain and demonstrate :— 
' Aircrait action ’—"' Aircraft front’’ ete.— 
fire *’—‘ Stop.”’ | 
Emphasize that, on the order “ Rapid fire,’’ fire must 
be continuous until the order “ Stop’”’ is given or the 
alitrait is out of range. The firer’s concentration must 
‘ be on the target throughout, and the fire applied by 
observation of the spotlight near it. The spotlight is 
taking the place of the tracer. 


' Kapid 


3. Practise squad firing by word of command at aircraft 
diving and climbing from all directions. Discuss the actions 
of the firer and the application of fire. 


LESSON 9.—TI 
(L.M.G.—_ SPOTLIGHT) 


Iustyvuctor's Notes 





i, Gun with spotlight projectoy, magazines, model aeroplant 
(see Appendix I), 
il. Gun, with Magazine on, will be 10 yards from the cenlre oj 


-of the run of the moving aeroplane. 
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i. Focus and register before the lesson (see A ppendix I). 
iv. As for pavagraph iv. Instructor's Notes, Lesson 8. 
v. Practice in judging the half lead may be given by the 


insivuctoy positioning the firey near one end of the run of the 


model aeroplane. The first half of the run only can be used. 


1, Practise each man in judging the lead from a stationary 
model aeroplane. Order the man to direct the gun at a point 
which he estimates to be the correct lead in front of the 
aeroplane and along its line of flight, and say “‘On’’, ‘Then 
press the switch and check by means of the position of the 
spot of light in relation to the nose of the Bore Pies 


2. Firing = | 
Explain and demonstrate at moving model :— 
“ Aircraft action ’’—‘‘ Aircraft front ’’—‘‘ Rapid, fire”? 

—' Stop.” Fire must be continuous until the command 
“ Stap " is given or the aeroplané is out of range. ‘The 
firer’s concentration must be on the target throughout, 
the swing being checked or increased, according to the 
observation of the spotlight, in relation to the nose of the 
aeroplane. 


3. Practise squad. During the practice watch the spot of 
light projected when the trigger is pressed in relation to the 
nose of the aeroplane, and any corrections made by the firer. 


At the conclusion of ane discuss the firer’s S position and ~ 


actions. 


LINE: OF FLIGHT 





a 
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‘ei he 3. HIGH: 
3 4: IN: FRONT 
ee 


FicurE 8.—Appearance of tracer. 
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LESSON 10.—FIRE DISCIPLINE TRAINING 
Instructor's Notes 
i. This lesson should be vegavded as the culmination of the 
lvaining of the sectton against hostile aivcraft when on the 
ML0V E. 
ii. As the L.M.G. may be with the section on the march, it 


will be included im this lesson. A magazine will be on the gun, 


but the gun wril not be loaded, 

ii. Advantage should be taken of aircraft flying as targets. 
When such are not available, the line of flight of an imaginary 
avy craft will always be indicated. 

iv. The lesson will be taught initially as a vill, but wt sheuld 
be vepeated frequently undey the most realistic conditions possibile 
during platoon, etc., training, when the sections ave marching 
together as a platoon. 

Vv. Prectice will be carried out in all normal march formations, 


1, Explain :—i. The section, or corresponding sub-unit, 
will be the fire unit unless further dispersion into groups of 
three gr four becomes necessary. 


li, Section commanders, or officers, N.C,Os., or men directing 
the fire of a group will ndt normally fire themselves; they will 
place themselves where they can best exercise control 
compatible with concealment. 


ui. Whenever possible, fire control will be by word otf 
command, but owing to noise, etc., verbal control will at times 
be difficult and, therefore, signals will be required. It may be 
necessary to use the whistle to draw attention to signals. 


iv, Fire unit commanders must realize that the head-on shot 
is by far the easiest and most effective target, whereas the 
gsoing-away or crossing shot is not so satisfactory (see Section 
8, 1, page 6). 

v. The speed at which attacks develop and the short time 
during which an aircraft is within range. The road should 
be avoided and dispersion to the nearest immediately avail- 
able cover, e.g. ditch, etc., must take place instantly. Dispersal 
to cover must never preclude the rapid opening of fire or the 
correct handling of weapons from the cover selected. 

2, Explain that, on receiving warning of an impending air 
attack the following procedure will be carried out :— 

i, Fire unit commander orders “ Aircraft action.’’ The 
men double to the nearest immediate available cover 
and act as taught. The light machine gunner cocks 
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the gun. He must not mask or endanger the rifle- 
men, and this risk may necessitate his being a little 
apart from the rest of the section. 

ii. Fire unit commander orders ‘‘ Aircraft front ’’— 
(‘‘ about ’’—“‘ left ’— “right ’’—according to the 
direction of the target) and points at the target— 
‘‘ Rapid fire,’’ and cuts hand to side. Men act as 
taught. | 

iii. ‘‘ Stop.” The order and signal (hand waved across 
the body) will be given before a new target or direc- 
tion is indicated, | 

iv. “‘ Charge magazines.”’. The man is responsible for 

keeping his magazine charged whilst engaging air- 
craft. The fire unit commander will only give the 
order ‘‘Stop—charge magazines when. the par- 
ticular attack has definitely stopped. Men charge 
magazines as taught (L.M.G.—clear gun, place a full 
magazine on), sling arms and reform, 


38. Practise squad from all formations at the halt. 


4. Sisnals | 
i. Question Squad on the duties of air sentries {section 4, 
page 4}. 
ii. Explain and demonstrate the following signals :-— 
Enemy aircraft in sight——A succession of short blasts 
on the whistle. Since the signal may often be inaudible, 
a visual signal will also be used, viz., both arms raised 
above the head and the hands waved. 
Enemy aircraft attack .ended.—Iwo long blasts on 
the whistle repeated at intervals of five seconds. 





5, Practise squad from all formations on the move, 








APPENDIX I 
APPARATUS AND ACCESSORIES 


1, The following equipment is required in connection with 
anti-aircraft training :— 
i. Silhouette models and diagrams of aircraft, 
li. 12 degree lead and the six degree or half lead 
measurements. 
ili, Model aeroplane with pole and stand. 
iv. Spotlight .projector. 
v. Moving target for use with the\spotlight projector, 


2. Silhouette model diagrams.—Silhouette model dia- 
grams should be affixed to walls of barrack rooms or the 
places of parade selected for anti-aircraft training. They 
should be placed at a height which will permit the man under 
instruction to aim and fire at them while maintaining the safety 
angle of 25 degrees, The diagrams should all be approxi- 
mately the same distance from the firer, Diagrams should be. 
mounted on plywood to give a white surround of approxi- 
mately nine inches, , 


3. Six degree and 12 degree lead measurements.— 
i, The lateral distance which 12 degrees subtends at the 
following distances should be marked on one of the outside 
walls in barracks as follows (see Figure 9) fot six degree 
measurements halve the lateral distances :— 
6-degree | 2-degree 

Range Lateral distance Lateral distance 

10 yards 3 feet 6 inches 6 feet 8 inches 

30 yards 9 feet 8 inches 19 feet 3 inches 


A permanent mark should »sbe fixed into the ground at the 
place from which the distance was measured, i.e. 10 yards and 
30 yards. | ) 

ii. At 100 yards two marks of sufficient height to show the 
lateral distance, i.e. 63 feet 9 inches, against a sky background 
should be arranged (see Figure 10). | : 

iui. At longer ranges the lateral distance subtended by 
six degrees and 12 degrees should be clearly marked by poles 
on the stop-butt of the classification range, or in the vicinity 


_ of barracks, in order to appear against a sky background (see 


Picure 11). 


20° 
Lateral distance 





Range 
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4. Model aeroplane with pole and stand, Type ‘* A.’’— 


ne 30” 
high, on 


General description :— 
i. The apparatus consists of a pole, 19 feet 


FicurE 9.—12 degree lead marks on wall of building. 
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FIGURE 10.—12 degree lead marks—sky background. 
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which is mounted a small-scale model of an aeroplane 
and a movable arm carrying a wire rectangle which 
can be so placed as to appear to be directly in the 
line of flight of the aeroplane, and at a suitable 
distance ahead of it to represent the distance through 
which the aeroplane would travel during the flight of 
a bullet fired at it. The arm can be lengthened to 
give 12 degrees at ten yards by adding a bar which 
can be slipped over the existing movable arm- and 
held in place by two clips (see Figure 12). This small 
alteration can be easily carried out by unit 
armourers. For crossing aeroplanes the wire rectangle 
should be slightly above or below the horizontal, 
in order to appear to coincide with the line of flight 
of the aeroplane as shown by the line of flight rod. 


. The pole is held vertically in a wooden stand, or in a 


hole or socket in the ground. 


cii. The pole is made of stout bamboo, or two inches by 


two inches scantling of sufficient length to ensure 
that the nose of the aeroplane, when in the horizontal 
position; is 15 feet above ground level. 
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iv. The aeroplane model is fixed on a spike on top of the 
pole. This spike is connected to the pole through 
an adjustable two-way knuckle joint fitted with : i 
bolts and wing nuts. : ) 
ANG 344" ‘gars ca 
v. The spike can be inclined at any angle eeiia wide = Sane a ee | 
| limits, and the aeroplane may be slewed round on R é AT TOP To Suir -\\ 
| q | f ' " HOLE JN PLANE, |' 
o tee ) | S | Re Wes fo) AND BOUND WITH || 
CT heater Hs 
= “i F 
ae fae — a ken es Sees iy 
rH iy’ a 
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| aE eae . 
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24 APART ON f'-O" RADIUS — | 
P RETAINED tM ANY ONE OF 
WEVEN POSITIONS BY METAL 
j LIN. 
, To BE USED WITH STAND OR INSERT NA HOLE IN THE ID 
Figure 12. moe “) OE ED iN A HOLE IN THE GROUND. 
| the spike in such a way as to appear to be flying t ny Figure 13. | 
- cr ‘ rs = ee i 
towards or away from the firer at any desired angle. (See: note;to ; Figure. 14.) 


The movable arm and rectangle, when in use, must 
always be at right angles to the firer’s line of sight. 
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vi. The arm which carries the rectangle is pivoted on 


the pole in such a way that it can oe dropped while a 
rifle is being laid on the target, and then raised so 


that the “ lead ’’ may be checked by comparison with | 


the centre of the rectangle. 
vii. When in use, the foot of the pole should be nine yards 
distant from the centre of the rifle rest or tripod 
mounting, or the equivalent distance, about 10 yards 
from the firer’s eye, when the weapon is in the 
shoulder. 


5. Model aeroplane on pole with stand (Type B) as 
an improved alternative, for use with circular lead 
indicator— 


General description :— 


i. The apparatus consists of a jointed pole on which is 


mounted a model aeroplane (see Figure 13). 


ii. The pole consists of three lengths of wood jointed by 


wing nuts and bolts. The centre portion has a board. 

attached below the point at which it is attached to 

the bottom portion. This board has seven holes 

drilled in it and is previded with a loose bolt. By 

swinging this board to the left or right, the aeroplane 

on the top of the pole can be made to assume either 

a diving or climbing position. The board is retained 

 inits required position by inserting the bolt through 

_ the appropriate hole in the board, and into a hole in 

“. the bottom portion of the pole. The top portion 

of the pole is square tapered to receive the aeroplane. 

iii. The pole is held vertically in a wooden stand. To 

- obtain the effect of an oblique cressing aeroplane, 

the stand must be turned. 

Nore.—No arm, rectangle or flight road are required. 

6. Circular lead indicator (see Figure 14)—General 

description ; son 


1 This consists of an 184-inch wire circle, wired and 
soldered to 16 radii equally spaced round its circum- 


reel). This spindle carries a metal plate having a 


metal rod which fits into the barrel. The bottom. 


of the plate is cut to fit over the bayonet boss in 
such a manner that, when the rod is in the barrel, 


the centre of the circle coincides with the line of ' 


sight. The plate and spindle have a $-inch hole 
drilled at this point to allow the sights to be used. 


ference. The radii are mounted on a spindle (cotton. 


ro. 
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NoTe.—With the exception of the diameter of the circle which 
must be adhered to the measurements given for Figures 13 and 14 are 
a guide to construction and can be varied to suit material availabls. 
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ii. With the rifle on the aiming rest and with the eye 
one inch above the heel of the butt, the circle provides 
a 12-degrees lead on the aeroplane at any distance, 
‘ The radii provide lines of flight rods for checking 
that the sight has been taken in continuation of the 
line of fight. 


For checking the ‘‘half lead”? a point midway » 


along the radii rods must be judged. 


7. Spotlight projector. The apparatus consists Of :— 
ji. (a) A projector fitted with an electric bulb and a focusing 
device. 
(b) Brackets to attach the projector to :— 
en.) The rifle. | 
The L.M.G. (Bren or Lewis according to the gun 
with which the unit is armed). 


(c) A D.P. rifle adapted for use with the projector. 


Frey ector 





Pear Switenae nha 
| 7 | 

Transformer box | 

Two Pin Ploy Electric Lead | 

in Jocker | 4 (idaptor 


FicurE 15.—-Showing all spotlight equipment fitted to the rifle. 





(Z@) A spare pistol grip, to which 1s fitted a switch device 
and an electric lead and two clips. 
(e) A transformer in a special box, with an electric lead 


fitted with an adaptor, and a two-pin socket. This 


box should not be opened. 

(f) An electric Jead, fitted with a pear switch, two 
‘“spade’’ ends, two “‘pin’”’ ends, and a two-pin 
plug. | 

ii. The spotlight projector (see Figure 15) is fitted to the 
special rifle as follows :— | | 

(a) Attach the bracket to the rifle on the bayonet boss 
and standard. Clamp the bracket firmly by 





oO TEAR: $ WITCH 
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tightening the wing nut between the bayonet boss 
and the standard. 

(b) Remove the spindle on the front of the bracket by 

‘ unscrewing the wing nut, put the pivot of the pro- 
jector between the wings of the bracket so that the 
projectér is under the barrel with the terminals 
towards the butt. Replace the spindle, passing it 
through the hole in the pivot of the projector, and 

| screw it up firmly. 

(c) Attach the electric lead (i. (f) above) to the rifle and 
the projector. The two “spade” ends fit on to 
terminals on the projector, and the two“ pin © ends * 
on to the terminals on the rifle. | 


Terminals (Pin Ends) 






(* Electric Lead 


Projector Be, 


Mitled Head Serew 





/* Ve rminals 
(Spade Ends) 


FrGuRE 16.—The projector fitted to muzzle of the rifle. 







cule 
A a LEAD FROM: PISTOL: GRIP 


: “4 iy 
Fit sa lott Pi er 


AS 
PROJECTOR 2 


a an, 





J C&S ™ 


/ TRANSFORMER: BOX\. ADAPTOR, 
TWO-PIN PLUG IN SOCKET PISTOL GAIP 
FiGuRE 17.—L.M.G. fitted with complete spotlight equipment. _ 
~ | 














35 


(d) Insert the two-pin plug into the socket on the trans- 

former box. 

(e) Having first ascertained that the controlling switch 
is off, remove the bulb from a convenient electric 
light, and insert the adaptor oi the transformer. 
Switch on the current to the light, and the projector 
is ready for use. When the trigger is pressed or the 
pear switch is operated, a spot of light will be pro- 
jected from the projector. 

ivi, The spotlight is fitted to the Bren gun as follows (seé 
Figure 17) :— 3 

(a) The attachment is fitted to the pistol grip. 

(6) Attach the bracket to the muzzle of the Bren gun by 
unscrewing and removing the wing nut, slipping 
the: hinged portion over the barrel, and pushing it 
back until the ring of the bracket fits over the flash 
eliminator. Replace the wing nut and screw up 
firmly. 

(c) Fasten the lead from the pistol grip to the milled head 
screw on the rear of the block en the bracket, and 


LEAD - FROM: PISTOL sone 


ee 


‘ I BRACKET—> 2 AE SET =| i ae PIV OT 
Cpe ei <— WING HUT 














TERMINALS — 
PIN= ERD) 0! 
PROJECTO R 


a AY ERMINALS:- SFADE- END: 





| 


\ 


ELECTANIC- Ltad 





FIGURE 18.—Projector fitted to muzzle of L.M.G. 


secure the lead to the top of the barrel with the 
two clips provided. 
fd) ‘The projector is fitted to the bracket in the same 
manner as for the rifle. ‘The electric lead is alse 
connected in the same manner, except that the 
‘pin ends are in this case connected te the 
terminals on the bracket. 
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(é) Continue as ini, (d) and (e) above (see Figure 18). 
iv. The spotlight projector is fitted to the Lewis gun as 
follows :— 
(@) Replace the pistol grip on the gun with the special 
pistol grip issued for the spotlight projector. 
(5) Attach the spotlhght projector bracket to the gun as 
follows :— - 
Insert the small end of the arm of the bracket 
; under the sling swivel from the front so that the 
wings point towards the muzzle and the thickened 
portion of the small end is towards the radiator 
casing. Unscrew the clamping screw of the band 
and slide the band, with the heads of the two 


Lead [a Pistol Grip A.A.Holder 


Projector Field Mount aia Pislol Grip 






Tim : iz, be 
aE atl ll as Mg 


/ | Transformer Box 
el Swilch Two-pin Plu in Sockel | 
- Figure 19.—Lewis gun fitted with complete equipment. 


terminals towards the butt, over the front radiator 
casing, pushing it back until the hole in the band 
i - corresponds with the hole in the arm of the bracket. 
a Insert the clamping screw and clamp tightly. 
Terminals (pinend) © 
Band, | _ Small end of Brackel Arm 
Milled head ~ s 
Screw 


Brackel ae 
Wing Nui —~ 






ue 


| 


Le ag 


- Field Mak 
ioaage naa 
Pistol Grip. 


Por Fv a ce lect Leads 


Milled head screw: —~Terminals (spade end) 


FIGURE 20. 
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(c) Pass the lead from the trigger under the band of the 


anti-aircraft holder and the field mount, and attach 
it to the milled head screw on the front of the 
block on the bracket. 
(d) As in iii. (d) above, | | 
(e) Continue as in, iii. (d) and (e) above (see Figure 20}. 
v. The transformer is issued complete in its box with all 
necessary connections made. No alterations will be made 
to the internal wiring of the box. Any necessary repairs must 


_. be made by an electrician. | 
_.vi,..lo focus the light trom the prGIECHOr: unscrew the small 
milled: head screw under the barrel of the projector a few 
turns, and slide it backwards and forwards. until a small 


clear ring of light is thrown. Clamp by screwing tightly. 

vii. To register the projector for aiming at diving and 
climbing targets, place the rifle in an aiming rest, slightly 
loosen the wing nut on the top of the projector and the wing 
nut on the wings of the bracket. ‘Take a correct aim at a 
target and clamp the aiming rest firmly. Press the’ trigger, 
and order an assistant to move the projector until the spot 
rests on the point of aim, Clamp the projector. Check 
correctness.of registration and adjust as necessary. 

viii. To register the projector for aiming at crossing aero- 
‘planes, use two marks painted on the screen (see paragraph 
G (ii)), six feet eight inches apart. With the rifle on the rest 
or the gun on the tripod, order one man to aim at the left of 


the two marks and then register the light on the right-hand 


mark as in vii. above. The centre of the rest or tripod to be 
10 yards from the screen. 

8, Moving target for spotlight projector (see Figure 21). 

i. The target described below has been designed for use 
indoors with the spotlight projector. It is capable of a con- 
siderable range of speeds, which can be varied from one and a 
half feet a second up to about six feet a second. In addition, 
it can be used at angles other than the horizontal, in order to 
sive a diving effect to the target. It is easily reversible ; 
only a short time is necessary to change the weights and 
reverse the model aeroplane. 

The most suitable range at which to use the target is ten 
yards, both from the point of view of the spotlight projector 
and the best speed of the target. 

The model aeroplane should be as light as possible. It 
should be six inches long and eight and a half inch wing span. 
Stiff drawing paper is the best material for the purpose. The 
most suitable length of run is 20—24 feet, but this may have to 


SS 
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be shortened when the run is not horizontal if insudicient 
vertical drop is available at one end of the run. 


Description of target.—Iwo front wheel hubs and 
wala of an ordinary bicycle form the pulleys for the target. 
The oiling caps are removed. Round blocks of wood, with 
holes of the same diameter as that of the hubs of the wheels 
bored. through their centres, are halved and glued in position 
on one half of the hubs. Three screws through the spoke 
holes retain the blocks in their correct positions. The pulleys 


are then turned on a lathe to the shape and dimensions shown 


in Figure 21, 





MOVING TARGET For SPOTLIGHT PROJECTOR 
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BRACKET 


FiGurRE 21.—Moving target for spotlight projector. 
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The hubs are set opposite to one another in brackets. An 
endless cord of mattress thread is run round the two wooden 
pulleys, and the model aeroplane is hung on the lower thread. 
A second cord, also of mattress thread, is run over the metal 
part of the hubs, with two weights of 12 ounces, each hung at 
either end of the cord. The length of this cord should be 
so adjusted that, when one weight is resting on the ground, 
the other is against the stop close to the pulley. 

A complete turn should not be taken round the hub with 
the weight cord; this introduces friction, and is quite un- 
necessary. 

Screens should be erected in front to hide the mechanism 
and track, and behind to show up the spot. 


iii, Method of using target.— 

(a) See that the endless cord* is not too tight. A tight cord 
increases the friction in the hubs. The results of such friction 
are t—— 

(i) Jerky movement. 
(ii) A large bias is required to move the model (see (e) 
below). 
(iii) It is impossible to run the target at a very low speed. 

(b) See that plenty of play (4 inch) is allowed in the cones 
of the bearings, and that they are kept well oiled. Ii this is 
not done, the same defects as given under (a4) above are 
obtained. 

(c) Arrange the two 12-ounce weights in such a way that 
one, called No. 1, is at the highest, and the other, called No. 2, 
is at the lowest point of its run. 

(d) Fix the aeroplane to the lower part of the endless cord 
at the end near the No. | weight. 

(e) Add rider weights to No. 1 weight until the aeroplane 
begins to move, then add two or more small rider weights 
until the aeroplane moves at a speed of six and two-thirds feet 
a second. With the gun at 10 yards range this represents an 
aeroplane at 400 yards travelling at 180 m.p.h. The number 


of small rider weights to be added will depend on the tension - 


of the cord and the working condition of the hub and pulley. 
Adding weight to the No. 1 weight increases the speed, Adding 
weight to the No. 2 weight decreases the speed. 

(f). After the run, return the aeroplane to its original position 
by pulling down No. 2-weight, not by lifting No. 1 weight. 

(g) To reverse the direction of the run, reverse the aeroplane. 
The original No: 1 weight now becomes No. 2 weight, and 
Vice Versa. | 
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_ APPENDIX II 
EQUIPMENT FOR 100-ROUND MAGAZINE 


1. Equipment for 100-round magazine consists Gf :— 
i. Bracket to fit on gun. 
ii. Four 100-round magazines. 

iii. Holder, filling and winding. 

iv. One winding handle. 
v. Box containing above. 


(Each gun in A.A. platoon of H.Q. company has one set 
of above equipment.) | 


2. To fit bracket on the gun (see Figure 22). 

Remove magazine opening, cover aid barrel. Place former 
in the chest until required. IReemove spht pin and spring from 
top of bracket. Slide bracket on to gun body irom the front. 
Assemble spring so that the two prongs slide in recesses for 
iInagazine Opening cover, Press down front end of spring and 
replace split pin. Replace barrel. Initial fitting is best done 
by armourer. | 

3. To fill magazine (see Figure 24). 

Take holder, filling and winding, out of the box and reverse 
it, in order that the two spigots point upwards. Disengage top 
plate retainer on magazine. Place magazine, mouth up, on 
small spigot, ensuring that tongue at rear of mouth of magazine 
rests in holding plate. Load rounds singly into magazine. 
This is done by rotating bottom plate assembly anti-clockwise 
with the left hand, while inserting rounds with the right hand. 
Count the rounds, and ensure that the ammunition is kept 
clean. | 


4. To wind spring (see Figures 23 and 24). 

When full, take magazine off filling spigot, turn it over, and 
place it on the winding spigot. Engage tongue as before. 
Engage winding handle in loading lever of magazine and rotate 
five and a half turns in direction of arrow, i.e. anti-clockwise. 
Retain tension on handle and insert top plate retainer in hole 
in centre post, then disengage winding handle. Magazine is 
now ready for use. td 


NOTES 


1. Loading lever must not be turned clockwise, otherwise 
the spring will break. ; 
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9 Five and a half turns is approximate figure. Individual 


magazines may require hali a turn more OF less. Con- — 


ditions of temperature, etc., may also cause variation. 
3, When not in use ease tension. Place magazine on winding 


‘spigot, place winding handle in loading lever of magazine, | 


disengage top plate retainer, ease tension of spring under 
éontrol by means of winding handle, then rewind half a 
turn and relock top plate retainer. bBetore use do not 
forget to wind completely five and a half turns, Le. 
another five turns. Itis suggested that, on service, during 
the night is the only possible time to ease the tension. 
5. Placing of magazine on, and removal from gun 
Hold magazine with hand through webbing handle—peint 
the front down and place tongue in recess In front of bracket. 
Press magazine down until engaged in magazine catch. To 
remove, press in magazine catch and lift magazine off. 


6. To empty magazine 
i, Place magazine on winding spigot and, using winding 
handle, remove tension from spring, leaving top plate retainer 
disengaged. sj 
ii. Place magazine on filling spigot and remove rounds one 
at a time by rotating bottom plate assembly in a clockwise 
direction. When magazine is empty, rewind spring one haltf- 
turn, and engage top plate retainer. | 
7, Stripping, assembling, and cleaning of magazines 
For cleaning, the following stripping may be carried out :— 
i, See that the magazine is empty and the spring unwound. 

ii, Disengage top plate retainer. | 

iii. Hold handle and push spring catch sideways out of 
engagement with centre part. | 

iv. Lift off inspection cover and top plate cover. 

vy. Turn magazine over, resting centre part on box, holding 
the hand over the spring and hub while so doing. 

vi. Spring out top plate clip until clear and hit off bottom 
plate assembly. This is best done by pushing the 
nose of a bullet between clip and side of magazine. 

- vij. Clean, and assemble in reverse order. | 
NOTES 

1. Do not attempt to remove the spring. 

9 Inconditions of dust and sand, magazines shoulda be stripped 
and cleaned often. When on the gun but not Im use, a 
eround sheet should be hung over the gun and the 
magazine, This rule applies also to bad weather—*ain, 
snow, etc. : 














or 
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FIGURE 


FIGURE 22. 





42 


8 Tn extremes of cold weather ‘‘ Oil, low cold test — must be 


used for lubrication, all old oil being first clea 


paraffin or petrol, When possible, magazines should be 


Rept with personnel at rest or sleeping. 
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Figure 24.—Equipment for 100-round magazine. 
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APPENDIX III 
MOUNTING SEAT A.A. 

1. The mounting seat A.A., hitherto known as the Motley 
mounting, is issued to varying types of units. The task of 
L.M.Gs. fitted with this equipment is to deal with hostile 
aircraft that may attack the unit when on the move or at 


the halt. 


This equipment will consist of vehicles, each containing a 
mounting seat A.A., Mark III or IV, modified to take twin 
Bren guns. | ae 

Each Bren gun will have one set of 100-round magazine 
equipment. This consists of a box containing four 100-round 
magazines, a winding handle, special attachment for the gun, 


and the holder, filling, and winding ; and, in addition, thirteen _ 


ordinary magazines. There are, therefore, two equipments 
as above for a Twin Mounting Seat A.A. 

9. The following are the types of mounting seat A.A. at 
present in existence :— 3 | 

Mark IT.—Arm rounded and detachable from seat, Gun 
mounting pivots above arm. Designed to take single 
gun. 

Mark I11.—Arm square and detachable from seat. Gun 
mounting pivots on small extensions from the arm. 
Designed to take single gun. 

Mark IV.—Similar to Mark III, except for manufac- 
turing processes. | 
Marks IIIA and IVA.—Marks III and IV converted 
to take two guns, by fitting extra gun brackets and 
stronger springs. Arm not detachable. 
Mark V.—Designed to take twin guns—one on either 
side ofthe arm. The arm can be detached, but when in 
use is clamped in order that it does not move indepen- 
dently of the seat. | 
3. The parts of the mounting seat A.A. are as follows :— ~ 
The chair :— 

Revolving seat with cushion. 

Three legs with holes in feet for bolting on to car. 

Half of divided bar (bottom half). 

Locking lug. | 

Recess for locking lug. 

Safety belt. 

Socket for fitting arm, 














- A4 
NOTES | 
i. The locking device.—When the divided bar is held 
forward, the locking lug engages in the recess on the seat 


and prevents it from revolving. 
2. The car may often be travelling at speed across bad country, | 
hence the necessity of the safety belt. 
: 


The stops.—When issued, these are carried loose under 
the seat. ‘They are used in similar fashion to the stops on the 
traversing arc of the tripod. Their purpose is to enable the 
firer to cover a defined arc. For instance, the 30-cwt. truck 
has high sides; therefore the only arc required would be 
forward. ‘They are screwed into position when required on the 
bottom portion of the seat by hand. 





The arm : 
Gun mounting pivots. 
Adjusting wheel. 

~ KRKelease catch. 
Half of divided bar (top half). 


NOTES 
1. The gun mounting pivots are adjusted to fit the gun. In 
- the case of the Mark II this is done by tapping the base 
of the rear pivot with a hammer or spanner—it will move 
in either direction required. All the other types of 
mounting are simple, as the gun mounting pivots revolve 
from the base. 

2. The adjusting wheel enables the arm to be lengthened or 
shortened in order that the butt of the gun fits comfort- ~ 
ably into the shoulder. Ihe arm works telescope fashion. 

3. The top half of the divided bar fits on to the bottom half 
when the gun is not in use. The bottom half is then held 
forward and the seat cannot revolve. On pressing the 
release catch, the two halves come apart and the firer 
is ready for action—the bottom half of the divided bar 
is now back and the seat can revolve. 


The deflector, cartridge case :— 
‘Two claws. 
Plunger. 
Bag. 
There is a zip-fastener running round the bottom of the 


bag, which can be emptied without removing the deflector 
from the gun. 


_ 





—————— 


= "= 





Refore fitting the deflector see that the ejection opening 
hae Toba! "Base up the barrel nut—this 1s not webct 
necessary, but may assist. Press out the plunger wit L 
forefinger, and, holding it in this position, place the Cc ae 
over the projections beyond the ejection opening cover, ; u 
back and fit the rear portion of the deflector into piece. 
Bee rr ee process. Remember to press out plunger 
FSi hh : 


4 'To assemble the Mounting Seat A.A. - 


There are three holes in the floor of the utility car. The 
legs of the seat fit exactly over these holes and are screwed 
down from above. 


When the arm is not a fixture with the seat, 1t is placed in 


h kket-—sliding easily into position. FS , 
Tne cae t apd fitted on 6 the gun mounting pivots. 
It is then adjusted to the firer by means of the adjusting 
wheel. The two halves of the divided bar are joined. The 
safety belt is adjusted. 100-round magazine Is placed on the 
gun. ; 3 | | a 
Norz.——When this mounting is assembled in a 15-cwt. truck, 
ee of two iron bars, Is bolted into position 

from underneath the truck. Junning down either side of 
the truck are two metal strips with holes in them. The 
front part of the base 1s bolted into the fourth holes, and 
the rear half into the ninth holes counting back from the 
front of the truck (driving seat end). There are holes 1 
the base, and the seat is screwed into position from above 
in exactly the same way as in the Car. The reason for the 
base being placed so far forward is to ensure that the firer 
cannot lower the muzzle of the gun below the hood canopy 
of the vehicle and shoot the driver. 


The mounting seat A.A. is taken down in the reverse order 
to assembly. | 











PART ITI, 
ANTI-AIRCRAFT DEFENCE—RECOGNITION 


12. Introduction 


I. Recognition is a means to an end, and the important 
point in all anti-aircraft training is to fire the L.M.G. or rifle 
with effect against low flying enemy aircraft. This subject 


_ requires constant practice at all times. Opportunities present 


themselves daily and commanders should take the fullest 
advantage of exercising their troops in this all-important 
training. 

s] 

2. Low flying aircraft, e.g. low level or dive-bombers, 
reconnaissance or, maybe, machine-gunning aircraft, if they 
are at ranges of 2,000 feet or below, present very suitable 
targets and must be engaged by small arms fire. Above this 
height they will be engaged by fighters, and by heavy and 


‘light anti-aircrait guns. 


3. The speed of modern aircraft necessitates instant and 
instinctive recognition to ensure eifective small arms fire. 
instant recognition requires a thorough knowledge of aircraft 
~ silhouettes as it is by this means that a machine is first 
spotted. Aircraft making low-level attacks will, more often 
than not, present themselves “ head-on,” which makes 
recognition extremely difficult. 


4. The ability to recognize aircraft correctly requires :— 
! A 


ii An elementary knowledge of the features of an 
aeroplane. RL 


ii, A thorough knowledge of the general appearance of an 
aeroplane. 


ii, Continuous practice on every type of machine, 


Guesswork is useless. Incomplete evidence, such as wing- 


shape or the number of engines alone, is not sufficient to make 
identification certain. 














—— 
et eee - 
; ; - = 


aircraft just as instantaneous and instinctive as 
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| ‘ned ati ake the recognition of 
The end to be aimed at is to make the recog es 
secognition of individuals or motor cars by means of 
salient recopnition features. 


13. Theory of aircratt recognition training 


1, Recognition training must have, for its ob] eae a 
‘dentification of an aeroplane lm the mimmum 0 bee 
Investigation has shown that those interested in altctas' 
that recognition is second nature to them. 


9 Tt is obvious, therefore, that training should be re 
to produce this complete familiarity which results in almos 
1 iat hu Ss nsci recognition. | 
‘mmediate or “ sub-conscious = ** oniti 


3. Experience has proved that analysis systems including 
the ‘ WEFT” method are unsatisiactory. 


A- Identification by ° amiliarity (1.e. sup consciate) 
not confine the man to any one feature, View a posit ae 
particular, but rather does it allow him to “‘ spot the seria 
by its general appearance. This method has ieee yy ee 
from experience, to be the most satisfactory 40r Set Se 


and it will be adopted forthwith. 


14. Notes on training 


1. Personnel must know the types_ of aircrait ve Mets 
likely to see under service conditions. The best way ora ‘i e 
ing ‘his result would be to let men see the wishes wee P 
fight in every possible position until the required shay che 
reached. This method, however, ts not often possible. 


9 ‘This difficulty can be overcome by the use of scale iginee 
which must be accurately made as far as the ae ea. nee 
are concerned, It is unnecessary to WOITY about os seate 
details, but such features as the shape ae e ay 
engines, Wings, €tc., must be accurate. . ie a Bs ene 
aerials or airscrews are fitted is immatet ial. 3 mee ‘ i F 
scale is .1/72nd (or 1 inch — 6 feet) and ee a ice ~ 
distance of nine yards is equivalent to seeing ee ee 
9,000 feet (approximately). Sets of these modeis are Hoy. 
being issued. | 

3 The chief advantages of models are i-— 


i, It is more economical to provide 4 set {or Bidihe unit 
than to arrange for the real aircraft to fly. 
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ii. Operational’ aircrait are consequently released for 
other purposes. | 

iii, Training can be carried out irrespective of weather 
conditions. | 

iv, Training can be graded to suit the standards of personne! 
under instruction. | : 

v. Training can be fitted in to suit the general programme 
since all arrangements are under unit control, 


vi. Any particular machine can be concentrated on and 
repeated as oiten as necessary. | 


4, Study of these models unaided is, however, of no great 
value unless the efforts of the men using them are directed 
along the right lines. The differences between the various 
types of machines must be pointed out to them until they 
instinctively know all the details in their appearance. For 
this purpose large scale silhouettes are required, as these 
enable an instructor to point out the various features in each 
machine and so to impress them on the mind of every man 
under instruction. nee 


5. Another very useful form of instruction is the episcope 
or epidiascope, by means of which pictures and photographs 
can be projected on to a screen. The lack of either need not 
decrease the value of these pictures and photographs, since 
itis also possible to hand them round a class and place a hmit 
on the time allowed for recognizing each machine. 


6. The important point to bear in mind throughout this 
training is that the man’s interest must be maintained. He 
should.not have to be forced to examine every aitcrait that 
flies overhead but should do so instinctively. because he is 
interested and curious to know what it is. In order to instil. 
this intérést from the start, very elementary lectures on such 
subjects as the “ Theory of Elight”’, “ Aircraft Design and. 
Construction *?, and ‘‘ Features of an Aeroplane’’ may be 
given. An instructor who can give these lectures in an 
interesting and enthusiastic manner will give his men the 
incentive for study in their spare time, without their realizing 
that they are working “ overtime.” 3 

7. Other forms of instruction which will keep men interested 
and amused are i-- ~- re a) 


i. Silhouette playing cards. 
ii. Recognition tests. 
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iii, Model making. 
iv. The compilation of a scrap book. 
y. Blackboard drawing competitions. 


8, Training films are also available and these will be of the 
sreatest value if they are shown subsequent to lectures and 
other instruction. They are insufficiently complete to cover 
the subject fully, but they make an excellent finale to any 
instruction given in the particular lesson with which they deal. 


9. Ingenuity in improvisation can achieve a very great deal 
in the absence of official equipment, and it should be en- 
couraged at all times. 


10. To obtain the best results, lessons should be of a reason- 
ably short duration, but should be carried out at regular 
intervals. 


15. Sequence of instruction 


1. Instruction should commence with the introductory 
lectures referred to in Section 14, paragraph 6, (Notes to 
aesist instructors are given in Appendices A-C.) Thereatter, 
it is a matter of dealing with each aircraft in detail so as to 
ensute that no important recognition feature is missed. 


9 In deciding on the number and types of aircrait to be 
included in the syllabus, it must be remembered that both 
the enemy and ourselves are continually producing new 
aircraft. It will, therefore, not be possible to include other 
than the more important types, which have definitely proved 
their worth and are likely to remain 1n service. 


8 ‘The guiding principle should be to keep the number 
down to a minimum and to select those machines which are 
most likely t0 be encountéred in the unit area. Ali ranks 
must be taught to recognize these machines instinctively 


and to keep themselves up-to-date by a close study of the 


sithonettées, books, and pamphlets svhich are issued from time 
to time. | 


4. Below is given, as a guide only, a list of the aircrait which 


might be included in the syllabus of a unit stationed at home :-— 


British German 
Spitfire. Messerschmitt 109. 
Hurricane. Messerschmitt 119 Gnelu- 
Beaufighter. ding Jaguat). 








a0 


British | German 
Defiant. , Junkers 52. 
Whirlwind. junkers 87. 
Butfalo. Junkers 88, 
Airasobra. Junkers 89/90. 
Mohawk, Dornier 17, 
Tomahawk. Dornier 215. 
Lysander. Heinkel 111 
Blenheim, Marks 1 and 4. Henschel 126. 
Wellington. Focke-Wulf 187. 


Whitley. 

Hampden and’ Hereford. 
Hudson. 
Boston (Havoc). 
Stirling. 

- Maryland. 

Beaufort. 

. Liberator. . 

fortress. 


Focke-Wulf 200 K.. 


3o. The method of teaching aircraft is given as a specimen 
lesson below. , 


6. It is suggested that not more than two aircraft should be 
dealt with in any one lesson. 


i6. Specimen lesson 


to teach any aircrait in detail the only kit necessary is the 
otticial silhouette of the aircraft concerned. . A blackboard and 
chalk are of assistance. It is possible to teach each type in 
about 15 to 20 minutes. The important thing to remember 
issequence ; by this means, nothing is missed, and the lesson 
is taught in the shortest possible time. The importance of 
questioning by the instructor cannot be over-emphasized - 
he should question before starting, on previous types taught, 
and after, on the type he has taught. ae atet 


The method and sequence of teaching is here shown applied: 
(Oa Einiiicaien 7 i x eer : 











ET 


i. Introduction 
Name (Hurricane). 
Country of origin (British). 
Design (Single seater fighter). 
vile] : of anything to avouse interest), €.g. & VETY 
Brief statement of anything to avouse tn oe Ney 
a ay heavily armed machine-—one of the finest ApAtINS 
planes in the world—has been used with great Success = 
home. and in France, Belgium, Holland, Greece, eypt, an : 
now in Russia. Together with the Spitfire 1t bore the cae 
of the German attack during the ~ Battle of Britain, shooting 
down hundreds of enemy planes. 


4i, Construction 
Type: Low-wing monoplane. Hal 
Engine(s): Single, in-line, Rolis-Royce Merlin. 
Horse-power: 1030 h.p. i | 
Speed : Maximum 350 m.p.h. Cruising 279 m.p-h. 
Range - About 3 hours. 
Ceiling : 34,000 feet (service). 
rl M.Gs. 1 ich wing. 
Aymament: (Mark I) four M.Gs, m each Wiis 
(Mark IJ) stx MGs. or two (20 mm.) cannon in each 
wing. 
Undercarriage retractable. 
Camouflage: Fighter Command. 


41. yn Diet srt in centre and work outwards.) 
- Head-on view. (Start in centre and WO! ) 
Jas a deep narrow fuselage with radiato1 pace iuy cae 
Wings have short centre section and then very slight chara 
and taper to the tips. Tail plane medium high. Very ttle 
of fin can be seen. | aril subg | 


‘7 Plan view. (Start at nose and work back to. tail.) i 
Pointed nose (due to ‘in-line ~ engme and spinner), wings 


ee host atraieht oantre section with equal taper on leading: 
have short straight centre section with et alee 7! 
and trailing edges, to rounded tips. Fuselage narrow to tall 


plane which is same shape as main plane with small “ cut- 
Git. s | | 


ce Marsa Lee a Sree ade ay work along top of fuselage 
v. Side view. (Start at nose, WOTK along Wr 
ag ia E il sttom of fuselage. ) 
> fin and rudder, and then along bottom ¥ Saree ihe haba aha aoe 
4 Pointed nose, low-wing, pilot’s cockpit one-third way ae 
fuselage with humped back. ‘Sharp angle to Nee ay 
and tudder. Tail plane “ sits’? on top oi fuselage. ~*talg 














j € 
I 


bottom to fuselage with radiator immediately under the 
cockpix, 


v1. Oummary : (Give, in the form of a telegram, the salient 
features Of the mashine, including its flying attitude). 

Hurricane—tBritish sinzle-seater fighter—low-wing mono- 
plane with single. “in-line” engine. Pointed nose—taper 
on leading and trailing edzes of wings—rourded tips. Very 
little dihedral. Dsep narrow fuselage with humped back. 
Pilot’s cockpit one-third way along with radiator below. 
Large rounded fin and ruiler—tail plane above fuselage and 





same shape as main plane. Flying attitude—level, with 


humped back, 








- ————————=—=—“—--Lrcuc crm eelTF———r 
ns Ale —_ es 


5a 


APPENDIX ‘A i PREORY OF FLIGHT 
Stores. — Ni : 
Blackboard, coloured chalks, large model and. charts. 


Illustrate by simple diagrams. AEE ety eee 
The object of this lesson is to interest the soldier in aircraft 
and initiate him into becoming air-minded. 


1. Lift. A moving object in stationary air acts in the . 


same manner as a stationary object in moving air. Air 
offers resistance to a moving body and vice versa. 
A force acting at right angles to the line of movement 15 
produced when an inclined object moves against air resistance. 
In the case of an aeroplane wing, different air pressures 
are produced on the upper and under side of the wing surfaces. 
Lifting power depends on :-—— 
i. Shape of wing (including size). 
ii. Tilt of wing. 
iii. Speed of movement. 


Doubling speed of movement increases litt about four 
times. 

9. Angle of incidence is the angle the wing section makes 
to the air resistance. bi Wh i 

Tilt increases the lift until stalling angle (15 degrees) is 
reached——then lifting power falls. — Bs " 

Stalling is due to the air breaking away from above the 
upper rear portion of the wing, causing lack of lift and control. 


8 Draé is air resistance to forward movement, Wing 
drag varies according to :-— 
i. Shape of wing (size). 
ii. Angle of incidence. 
iii, Speed of movement. | | 
‘ne angle of incidence increases drag as well as lift. 
Increasing angle of incidence increases drag as well a a 
Rove oe of movement also increases drag as well 
as lit. ae BENG. 
Object of aero design 1s to obtain the best compromise 
between lift and drag, dependent on what the plane is required 
for. ise. for a fighter, low drag and high speed is more important 
than high lift (load), and for bombers or transport planes 
the reverse is the case. 


a 
ia 
W 
ou 
: (al "; a 4. 
{ “a « 
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Aerofoil and Streamline. 
Litt to (drag ratio !— 

25 to L on level. 

11 to I at 15 degrees. 

24 to 1 beyond 15 degrees. 
Fuselage—engine and undercarriage also produce drag, 

and streamlining these is of great importance. | 


4.1, Slots—designed by Handley-Page and put on leading 
edge of wing, to smooth out air flow at high angles of incidence 
and in slow forward movement, and so to prevent stalling— 
operate automatically. : 


11. Flaps—jitted on and in trailing edge of wing near fuselage, 
to increase drag and slow down the machine whilst main- 
taining lift by kite action; various kinds—plain, hinged, and 
extending (Fowlers). I‘laps on both. wings operate together. 


o. Airscrew. Has aerofoil section and acts in same 
manner as a wing. Lift is at right angles and is forward 
—it is technically known as “ thrust.’’ Lift or thrust varies 
according to angle of incidence of blades and speed of rotation. 

i, Fixed pitch—explain principle of gears. . 
11. Variable pitch—taking off—top speed—cruising. 
iii, Full feathering airscrews—-engine cuts out. 

6. Stability. 

i. Directionable by fin—its position. 

li. Longitudinal by tailplane—its position. 

in. Lateral—by dihedral or anhedral, or both. 

iv. Stub wings or sponsons and stub fin. 

7. Controls. | 

i. Rudder or rudders. 

i. Elevators (both move together). 

ii, Ailerons (both move together). 

iv. Trimming tabs, 

8. Ceiling. 

i, Service. 

ii. Absolute, 











me 
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APPENDIX ‘‘ B ’’-—-CONSTRUCTION AND DESIGN 


i. Essentials of an aeroplanes :-— 
i, Must fly. 
ii. Must carry load. 
iii, Must take off and alight. 


2. To fiy -— 
i. It must have wings: dependent on its job they will 
vary in :— } 
(a) Span, for lift. 
(6) Chord, for lift. 
(c) Aerofoil section (thickness). 
(d) Taper . streamlining. 
(e) Anhedral > manoeuvrability. 
(f) Dihedral J stability. 
-(g) Number (biplane for lift without wide span). 
(h) Fillet (attachment for strength). 
ii, Airscrew—tractor or pusher, or poth, to cause it to go 
forward to give whole machine lift. 


Number of blades—two, three, four. - 
iii, Engine—to power airscrew ; power without weight. 
Numbers of—radial, in-line, tandem. 


- Position of—in or on fuselage or wings ; high, mid, low. 


3 To carry load.—Size and shape depends on its job. 
i. Fighter—speed—streamlined. | 


ii. Bomber—crew, gun turrets, radio, bombs, petrol. 


4. To take off and alight.— 
4. Undercarriage—floats, hulls. | 
(a) To keep airscrew clear of sround or water. 
(b) To carry fuselage until airborne. 
(c) To absorb shocks caused by uneven ground or 
rough water, on taking off or alighting. 
(d) To keep angle of wings at high lift angle. 
(e) To enable plane to go to its hangar or moorings. 








ii. Fixed :-— 
(a) Drag. 
(6) Trousers—fairings, spats. 
(c) Bracings. | 
as Retractable—outward, inward, forward, backward, ° 


5. Waterborne planes. — Seaplanes — flyin: i 
amphibians. eaplanes — flying boats — 
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APPENDIX ‘©¢ ?°_FEATURES TO LOOK FOR 
IN RECOGNITION 
Stoves —- 
Diagrams, blackboard and chalk. 
I nstructor’ s Note 
Do NOT at this stage vefey to any types ov mention any by 
Names. 


1. The first thing is to observe which of the following main 
‘classes a machine belongs to :— 


1, Monoplane. 

ii. Biplane. 

iii, Flying boat. 

iv. Seaplane. ! | 

Show picture or diagram of each. 

9 The most obvious features of an aircraft are :-— 
1. Wings 


(a) Shape from in 
front: Flat 


‘* a wide U 
ay, 


‘a W 


(b) Their shape from below may be— 


PoINnTED~ RouNDED- = -OR SQUARE 


or 2 combination of these. 
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(¢) Lheir point of attachment to thks fuselage which 
might be :-— 
BiPD: WIR iad u en 
PIC) WATE a sca ve ba vances 
TOW) WEIS ids lees valde 
OF (parasol: Gy a 





li. Engines.—Number of engines one, two, three, or four, 
and their position on, in, or below the wings :— 





radial (rounded } or in line (pointed) 





ii. Nose 
(a) Shape from side, e. g. round, square, pointed, or 
snout shaped, and again its shape from below, 
(6) How far it‘sticks out compared with the engines, 
i.e. Just as much, twice as far, just less, etc. 
iv. Tail unit | 
(a) Shape of tail from below: same as wings. 
(6) Its attachment—high, mid, or low. 


* 











og 


(c) Rudders ° their numbers—one, two, or three. 


ca eae their shape—high, pointed, round, or 
 'satiare, 
Cl Wangan) = their position on tail plane—at the 


end or near the end. 


vy. Fuselage 
Shape and length, e.g. long and tapeHine. short and 
fat, bottle-shaped, etc. 


8 National markings should be known. At short distances 
their colours can be seen and at little longer ranges their shapes 
only. Remember the enemy may try and trick you; do not 


ly much on national markings. | 
. Show by diagrams British, German, and italian markings, 


emphasizing their colours. 


n Authority of HIS MAJESTY's STATIONERY OFFICE 
nee Wey Melis Tideot & Kearns, Ltd., London, 3.E.1. 
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Appendix I.—Apparatus and accessories :— 
silhouette model diagrams ... bas Ni ‘eh 
12 degree lead measurement . 4 
Model aeroplane with pole and stand 
Model aeroplane on pole with stand MFR ,, 
Circular lead indicator ~ es 
Spotlight projector ... ue hee eek “se 


Appendix IIJ.—Equipment for 100-round magazine :— 
To fit bracket on the fun. 
To fill Magazine . ae 
To wind spring’ ‘ise sae rr 
- Placing and removing ae on and Heath gun. ia 
To empty magazine . 
Stripping, assembling, and cipening "oe pinwagines 


Appendix III.~Mounting seat A.A. 


4() 
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PART II.—ANTI-AIRCRAFT DEFENCE—RECOGNITION 


SEC. 

1/2. Introduction 

13. Theory of aircraft recognition training 
14. Notes on training We fe. 
15. Sequence of instruction. 

16, Specimen lesson 


Appendix A. 
Theory of Flight 
Appendix B. 
Construction and design as tae ses 


Appendix C. 
Features to look for in recognition ... 


46 
47 
47 
49 
50 


53 
oO 


o7 








i 





This manual has been scanned by the 
Vickers MG Collection & Research Association 


www.vickersmg.org.uK 


Please support the work of the Association. 


Click on the image to donate through Or regularly support us through Or make a quick, single donation: 
PayPal: Patreon: 


@ BECOME A PATRON av B me a collee 
CSI ise se ere | © secoMe APATRON SG 


A not-for-profit company, limited by guarantee, registered in England, Company Registration Number 07855202 





